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[Document Name] Specification 
[TITLE OF THE INVENTION] 

MEMBER FOR A CIRCUIT BOARD, METHOD OF MANUFACTURING 
THE SAME, AND METHODS OF MANUFACTURING CIRCUIT BOARDS 
[CLAIMS] 

[Claim l] A member for a circuit board, comprising* 
an insulating material; and 

a mold release film that is provided on at least one side of the 
insulating material, 

wherein the mold release film contains a heat absorbing substance 
having a heat absorbing property. 

[Claim 2] The member according to claim 1, 

wherein the mold release film is formed of a polymer film containing 
a thermoplastic polymer as a main component. 
[Claim 3] The member according to claim 1 or 2, 

wherein the polymer film forming the mold release film is made from 
at least one material selected from the group consisting of- polyethylene 
naphthalate, polyphenylene sulfite, polyethylene terephthalate, 
polypropylene, and polyphenylene oxide. 

[Claim 4] The member according to claim 1, 

wherein the heat absorbing substance is a metal hydrate. 
[Claim 5] The member according to claim 4, 

wherein the metal hydrate is at least one selected from the group 
consisting of aluminum hydroxide, magnesium hydroxide, dawsonite, 
potassium aluminate, calcium hydroxide, zinc borate, kaolin clay, and calcium 
carbonate. 

[Claim 6] The member according to any one of claims 1 to 3, 

wherein a layer containing a thermosetting resin as a main 
component is provided in the mold release film. 
[Claim 7] The member according to claim 6, 

wherein the thermosetting resin is at least one selected from the 
group consisting of epoxy resin, phenol resin, polyimide resin, polyester resin, 
silicone resin, and melamine resin. 

[Claim 8] The member according to claim 6 or 7, 

wherein the thermosetting resin layer of the mold release film 
contains a heat absorbing substance. 

[Claim 9] The member according to claim 8, 
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wherein the heat absorbing substance contained in the 
thermosetting resin layer of the mold release film is at least one selected from 
the group consisting of aluminum hydroxide, magnesium hydroxide, 
dawsonite, potassium aluminate, calcium hydroxide, zinc borate, kaolin clay, 
and calcium carbonate. 

[Claim 10] The member according to any one of claims 1 to 9, 

wherein the mold release film further includes a resin layer 
containing a heat absorbing substance as well as a thermosetting resin layer 
and a polymer film layer. 

[Claim 11] The member according to claim 10, 

wherein the resin layer containing the heat absorbing substance is 
formed from at least one type of metal hydrate selected from the group 
consisting of aluminum hydroxide, magnesium hydroxide, dawsonite, 
potassium aluminate, calcium hydroxide, zinc borate, kaolin clay, and calcium 
carbonate. 

[Claim 12] The member according to any one of claims 1 to 11, 

wherein the insulating material is formed of a composite material of 
a woven fabric or a nonwoven fabric containing organic fibers or inorganic 
fibers as a main component and a thermosetting resin that is impregnated 
into the woven fabric or the nonwoven fabric and brought to a semi-cured 
state. 

[Claim 13] The member according to any one of claims 1 to 12, 

wherein the insulating material is formed of a composite material of 
a woven fabric or a nonwoven fabric containing at least one of heat-resistant 
organic fibers or inorganic fibers as a main component and a thermosetting 
resin that is impregnated into the woven fabric or the nonwoven fabric and 
brought to a semi-cured state, and contains an inorganic filler. 

[Claim 14] The member according to any one of claims 1 to 13, 

wherein an endothermic temperature of the heat absorbing 
substance is not lower than a softening point of a thermosetting resin 
impregnated into the insulating material. 

[Claim 15] The member according to claim 1, 

wherein the heat absorbing substance having the heat absorbing 
property is contained in an amount of not more than 60% by weight with 
respect to the mold release film. 

[Claim 16] A method of manufacturing a member for a circuit board, 
comprising^ 
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allowing a mold release film to adhere to at least one side of a 
composite material (hereinafter, referred to as a prepreg) by heating and 
pressing, the prepreg being formed of a core material and a thermosetting 
resin that is impregnated into the core material and brought to a semi-cured 
state, the mold release film containing a heat absorbing substance having a 
heat absorbing property, 

wherein the heating is performed at a temperature not lower than a 
softening point of the prepreg and not higher than an endothermic 
temperature of the heat absorbing substance. 

[Claim 17] A method of manufacturing a circuit board, comp rising- 
forming through-holes in predetermined positions in the member for 
a circuit board according to any one of claims 1 to 15 using a laser,; 

filling the through-holes with a conductive paste; 

forming a prepreg by peeling the mold release film off of the member 
in which the conductive paste is filled; 

placing metal foil on each surface of the prepreg and subsequently 
performing heating and pressing so that a laminate is formed by 
thermocompression bonding; and 

forming a circuit pattern on the laminate so as to obtain a 
double-sided circuit board. 

[Claim 18] A method of manufacturing a circuit board, comprising* 

forming through-holes in predetermined positions in the member for 
a circuit board according to any one of claims 1 to 15 using a laser,; 

filling the through -holes with a conductive paste; 

forming a prepreg by peeling the mold release film off of the member 
in which the conductive paste is filled; 

placing metal foil on each surface of the prepreg and subsequently 
performing heating and pressing so that a laminate is formed by 
thermocompression bonding; 

forming a circuit pattern on the laminate; and 

performing these process steps at least twice repeatedly so as to 
obtain a multilayer circuit board. 

[Claim 19] A method of manufacturing a circuit board, comprising* 

forming through-holes in predetermined positions in the member for 
a circuit board according to any one of claims 1 to 15 using a laser; 
filling the through -holes with a conductive paste; 
forming a prepreg by peeling the mold release film off of the member 
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in which the conductive paste is filled; 

alternately arranging at least two circuit boards that have at least 
two circuit patterns and a number of the prepregs, the number of the 
prepregs exceeding a number of the circuit boards by one; 

further placing metal foil in an outermost position and subsequently 
performing heating and pressing so that a laminate is formed by 
thermocompression bonding; and 

forming a circuit pattern on the laminate so as to obtain a multilayer 
circuit board. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Technical field to which the invention pertains] 

The present invention relates to a member for a circuit board that is 
used to form an insulating layer of a circuit board for use in electronic 
equipment, a method of manufacturing the same, and methods of 
manufacturing circuit boards. More specifically, this invention relates to a 
member for a circuit board that allows high-density mounting to be achieved 
with precision, a method of manufacturing the same, and methods of 
manufacturing circuit boards. 
[0002] 

[Prior Art] 

Recent years have seen the realization of electronic equipment that is 
reduced in size and weight and performs high-level functions. This has led 
to demands for circuit boards that are smaller and more lightweight and 
achieve high-density mounting as well as high-speed signal processing. 
With respect to these demands, in the circuit board art, rapid progress should 
be made in technologies for achieving a multilayer structure, small-diameter 
via holes, fine circuit patterns and the like. However, it has been found that 
these demands no longer can be fulfilled easily by multilayer circuit boards 
having the conventional through -hole structure for establishing interlayer 
electrical connection. With this as a background, circuit boards with new 
structures and methods of manufacturing such circuit boards have been 
proposed. As one representative example thereof, a circuit board has been 
developed that has, instead of the through-hole structure that has been the 
mainstream of the structures for establishing interlayer connection of the 
conventional circuit boards, a perfect IVH (inner via hole) structure in which 
interlayer electrical connection is secured using a conductive paste (Patent 
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Document l). The method of manufacturing this circuit board includes a 
process step for forming via holes for making an interlayer connection. In 
this process step, through-holes are formed in predetermined positions in a 
prepreg with a mold release film provided on each surface thereof using 
high-energy beams of a laser or the like, and filled with a conductive paste by 
a method such as printing or the like. In the process step, the mold release 
film performs functions of, for example, preventing the adhesion of the 
conductive paste to an insulated portion other than the through-holes when 
the conductive paste is filled, and preventing contamination that may occur 
during conveyance. After the conductive paste is filled, this polymer film is 
peeled off of the prepreg, and thus, a prepreg having via holes filled with a 
conductive paste can be obtained. Through the use of the prepreg, a circuit 
board of the perfect IVH structure further can be provided by the 
conventional method of forming a copper-clad laminate or a multilayer board 
and circuit patterning. Further, the mold release film used in this 
conventional process step is formed from polyethylene terephthalate (PET), 
polyethylene naphthalate (PEN), polypropylene (PP) or the like. Further, a 
face of the mold release film that is to be in contact with the prepreg may be 
coated with an epoxy resin layer and a mold release agent. As described 
above, the configuration of an insulating layer has become more complex, 
which has led to an increase in the importance of the capability for processing 
holes using a laser or the like. 
[0003] 

[Patent Document l] 

JP 6(1994)^268345 A 

[0004] 

[Problems to be solved by the invention] 

However, in the case where through -holes are formed in the 
above-mentioned member for a circuit board, i.e. the prepreg provided with 
the mold release films, using high-energy beams of a laser or the like, the 
mold release films contract due to heat generated during processing, which is 
disadvantageous. 
[0005] 

In recent years, there has been a demand that circuit boards achieve 
higher-level functions such as high rigidity and the like. With respect to this 
demand, a prepreg containing an inorganic filler or glass fibers has been in 
use. In order to form holes of a desired diameter in a prepreg containing an 
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inorganic filler or glass fibers, processing is performed using higher energy 
for a laser. Because of this, a mold release film is heated to a higher 
temperature during the processing and thus contracts considerably. This 
contraction phenomenon is a hindrance to the achievement of a fine structure 
of a circuit board. If through -holes of a desired diameter are formed in the 
mold release film, the diameter of the through-holes formed in the prepreg 
becomes extremely small, thereby causing connection failure. On the other 
hand, in the case where through -holes are formed in the prepreg so as to have 
a desired diameter, the diameter of vias that are brought into contact with 
lands on a wiring pattern becomes large, thereby considerably impairing the 
accuracy of alignment between the vias and the lands. Thus, the contraction 
phenomenon of a mold release film acts adversely when forming 
small- diameter via holes. 
[0006] 

In order to solve the above-mentioned problem with the conventional 
technique, the present invention provides a member for a circuit board that 
can prevent or reduce the occurrence of deformation such as contraction of a 
mold release film even when processing holes using a laser or the like, a 
method of manufacturing the same, and methods of manufacturing circuit 
boards. 
[0007] 

[Means for solving the problems] 

In order to solve the above-described problem, a member for a circuit 
board according to the present invention includes a prepreg and a mold 
release film that is provided on at lease one side of the prepreg. In the 
member, the mold release film contains a heat absorbing substance having a 
heat absorbing property. 
[0008] 

Next, a method of manufacturing a member for a circuit board 
according to the present invention includes allowing a mold release film to 
adhere to at least one side of a prepreg by heating and pressing. The mold 
release film contains a heat absorbing substance having a heat absorbing 
property. In the method, the heating is performed at a temperature not 
lower than a softening point of the prepreg and not higher than an 
endothermic temperature of the heat absorbing substance. 
[0009] 

Next, a first method of manufacturing a circuit board according to 
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the present invention includes" forming through -holes in predetermined 
positions in any one of the above-described members for a circuit board using 
a laser; filling the through -holes with a conductive paste; forming a prepreg 
by peeling the mold release film off of the member in which the conductive 
paste is filled; placing metal foil on each surface of the prepreg and 
subsequently performing heating and pressing so that a laminate is formed 
by thermocompression bonding; and forming a circuit pattern on the laminate 
so as to obtain a double -sided circuit board. 
[0010] 

Next, a second method of manufacturing a circuit board according to 
the present invention includes- forming through-holes in predetermined 
positions in any one of the above-described members for a circuit board using 
a laser; filling the through -holes with a conductive paste; forming a prepreg 
by peeling the mold release film off of the member in which the conductive 
paste is filled; placing metal foil on each surface of the prepreg and 
subsequently performing heating and pressing so that a laminate is formed 
by thermocompression bonding; forming a circuit pattern on the laminate- 
and performing these process steps at least twice repeatedly so as to obtain a 
multilayer circuit board. 
[0011] 

Next, a third method of manufacturing a circuit board according to 
the present invention includes- forming through -holes in predetermined 
positions in any one of the above-described members for a circuit board using 
a laser; filling the through -holes with a conductive paste; forming a prepreg 
by peeling the mold release film off of the member in which the conductive 
paste is filled; alternately arranging at least two circuit boards that have at 
least two circuit patterns and a number of the prepregs, the number of the 
prepregs exceeding a number of the circuit boards by one; further placing 
metal foil in an outermost position and subsequently performing heating and 
pressing so that a laminate is formed by thermocompression bonding; and 
forming a circuit pattern on the laminate so as to obtain a multilayer circuit 
board. 
[0012] 

[Mode for carrying out the invention] 

The present invention provides a member for a circuit board that 
includes a prepreg and a mold release film that is provided on at least one 
side of the prepreg. In the member, the mold release film contains a heat 
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absorbing substance. In the case where through -holes are formed in a 
member for a circuit board of this configuration using a laser or the like, heat 
generated excessively during processing can be absorbed by a heat absorbing 
substance of a mold release film provided on a prepreg, and the contraction of 
the mold release film can be prevented or suppressed. The mold release film 
is formed of a polymer film or a thermosetting resin layer. In any of the 
cases of providing a heat absorbing substance in the polymer film, the 
thermosetting resin layer, and a resin layer that is provided separately, the 
contraction of the mold release film can be prevented or suppressed. The use 
of this member for a circuit board allows a fine structure of a circuit board to 
be achieved. A layer that does not contain a heat absorbing substance such 
as, for example, a mold release layer, a resin layer or the like further may be 
provided in the polymer film, and the above-mentioned effect also can be 
attained sufficiently in this case. 
[0013] 

Furthermore, the member for a circuit board according to the 
present invention is obtained by allowing the mold release film to adhere to 
the prepreg by hot roll lamination. In this case, heating is performed at a 
temperature not lower than a softening point of the prepreg and not higher 
than an endothermic temperature of the heat absorbing substance for the 
following reason. That is, at a temperature not higher than the softening 
point of the prepreg, adhesion between the prepreg and the mold release film 
is not attained, while at a temperature not lower than the endothermic 
temperature of the heat absorbing substance, the capability of absorbing heat 
is destroyed. 
[0014] 

Preferably, the mold release film is a polymer film that contains a 
thermoplastic polymer as a main component. Preferably, the polymer film 
forming the mold release film is made from at least one material selected 
from the group consisting of- polyethylene naphthalate, polyphenylene sulfite, 
polyethylene terephthalate, polypropylene, and polyphenylene oxide. 
[0015] 

Preferably, the heat absorbing substance is a metal hydrate. 
Preferably, the metal hydrate is at least one selected from the group 
consisting of aluminum hydroxide (endothermic temperature^ 250°C), 
magnesium hydroxide (endothermic temperature- 350°C), dawsonite 
(endothermic temperature- 250°C), potassium aluminate (endothermic 
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temperature* 260°C), calcium hydroxide (endothermic temperature* 450°C), 
zinc borate (endothermic temperature* 330°C), kaolin clay (endothermic 
temperature* 500°C), and calcium carbonate (endothermic temperature* 
875°C). 
[0016] 

A layer containing a thermosetting resin may be provided in the 
mold release film. Preferably, the thermosetting resin is at least one 
selected from the group consisting of epoxy resin, phenol resin, polyimide 
resin, polyester resin, silicone resin, and melamine resin. The thermosetting 
resin layer of the mold release film may contain a heat absorbing substance. 
[0017] 

Preferably, the heat absorbing substance contained in the 
thermosetting resin layer of the mold release film is at least one selected from 
the group consisting of- aluminum hydroxide, magnesium hydroxide, 
dawsonite, potassium aluminate, calcium hydroxide, zinc borate, kaolin clay, 
and calcium carbonate. 
[0018] 

The mold release film further may include a resin layer containing a 
heat absorbing substance as well as a thermosetting resin layer and a 
polymer film layer. Preferably, the resin layer containing the heat absorbing 
substance is formed from at least one type of metal hydrate selected from the 
group consisting of aluminum hydroxide, magnesium hydroxide, dawsonite, 
potassium aluminate, calcium hydroxide, zinc borate, kaolin clay, and calcium 
carbonate. 
[0019] 

Preferably, the prepreg is formed of a composite material of a woven 
fabric or a non woven fabric containing organic fibers or inorganic fibers as a 
main component and a thermosetting resin that is impregnated into the 
woven fabric or the non woven fabric and brought to a semi-cured state. 
Further, preferably, the prepreg is formed of a composite material of a woven 
fabric or a non woven fabric containing at least one of heat-resistant organic 
fibers and inorganic fibers as a main component and a thermosetting resin 
that is impregnated into the woven fabric or the non woven fabric and brought 
to a semi-cured state, and contains an inorganic filler. Further, preferably, 
an endothermic temperature of the heat absorbing substance is not lower 
than a softening point of a thermosetting resin impregnated into the prepreg. 
[0020] 
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In the present invention, preferably, the mold release film contains a 
heat absorbing substance having a heat absorbing property in an amount of 
more than 0% by weight to not more than 60% by weight. When the heat 
absorbing substance is contained in a larger amount, the energy intended 
primarily for processing is consumed for the processing of the mold release 
film, which thus may result adversely in, for example, the formation of holes 
whose diameter is extremely small in their lower portions. For example, 
when aluminum hydroxide among heat absorbing substances, which has a 
large heat absorption capacity, is added in an amount of 65% in the mold 
release film, 5% of energy to be consumed for this processing is consumed for 
processing the mold release film on one side, resulting in the formation of 
holes whose diameter is extremely small in their lower portions. 
[0021] 

Next, the present invention provides a method of manufacturing a 
double-sided circuit board that includes* forming through-holes in 
predetermined positions in the above-mentioned member for a circuit board 
using a laser; filling the through-holes with a conductive paste; subsequently 
obtaining a prepreg by peeling off a polymer film including at least a metal 
layer; and sandwiching the prepreg between metal foil sheets and performing 
pressing and heating. This method allows the manufacturing of a highly 
reliable double-sided circuit board. 
[0022] 

Furthermore, the present invention provides a method of 
manufacturing a multilayer circuit board that includes- forming 
through -holes in predetermined positions in the above-mentioned member for 
a circuit board using a laser; filling the through-holes with a conductive 
paste; subsequently obtaining a prepreg by peeling off a polymer film 
including at least a metal layer; alternately arranging a desired number of 
the prepregs and at least two circuit boards having circuit patterns (placing 
metal foil as an outermost layer); and performing pressing and heating. 
This method allows the manufacturing of a highly reliable multilayer circuit 
board. 
[0023] 

Hereinafter, the member for a circuit board according to the present 
invention will be described by way of embodiments with reference to FIGs. 1 
to 3. 
[0024] 
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(First Embodiment) 

FIG. 1 is a schematic sectional view of a member for a circuit board 
according to the present invention in which a mold release film is provided on 
each surface of a prepreg and a heat absorbing substance is contained in a 
polymer film of the mold release film. In FIG. 1, reference characters 1 and 
2 denote a mold release film provided with a heat absorbing layer and a 
polymer film containing a heat absorbing substance, respectively. Reference 
characters 3a and 3b denote thermosetting resin layers, and reference 
character 4 denotes a prepreg. In the case where through-holes are formed 
in a member for a circuit board having a configuration according to this 
embodiment using a laser or the like, heat generated excessively during 
processing can be absorbed by the polymer film 2 containing the heat 
absorbing substance, and the contraction of the mold release film 1 can be 
suppressed. Moreover, in this embodiment, the thermosetting resin layers 
3a and 3b are provided on surfaces of the polymer film 2 containing the heat 
absorbing substance, and thus the deterioration of vias that occurs when 
peeling off the mold release film can be reduced by the resin layers. 
Preferably, the thermosetting resin layers 3a and 3b are formed from a 
thermosetting resin. Specifically, at least one type of resin selected from the 
group consisting of epoxy resin, phenol resin, polyimide resin, polyester resin, 
silicone resin, and melamine resin is used preferably. The resin layers have 
a thickness of generally, 0.01 pm to 20 pm and preferably, 0. 1 iim to 5 pm. 
[0025] 

(Second Embodiment) 

FIG. 2 is a schematic sectional view of a member for a circuit board 
according to the present invention in which a mold release film is provided on 
each surface of a prepreg and a heat absorbing substance is contained in a 
thermosetting resin layer. In FIG. 2, a mold release film 5 is composed of a 
polymer film 6 and thermosetting resin layers 7a and 7b, each containing a 
heat absorbing substance. In the case where through -holes are formed in a 
member for a circuit board having a configuration according to this 
embodiment using a laser or the like, heat generated excessively during 
processing can be absorbed by the thermosetting resin layers 7a and 7b, each 
containing the heat absorbing substance, and the contraction of the polymer 
film 6 can be suppressed. Thus, in order to allow these effects to be exerted, 
it is sufficient to have the thermosetting resin layer 7a or 7b that contains the 
heat absorbing substance, and this embodiment also may be achieved by 
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including only one heat absorbing layer. 
[0026] 

(Third Embodiment) 

FIG. 3 is a schematic sectional view of a member for a circuit board 
according to the present invention in which a mold release film is provided on 
each surface of a prepreg and a heat absorbing substance is contained in the 
mold release film. In FIG. 3, reference characters 8 and 6 denote a mold 
release film provided with resin layers, each containing a heat absorbing 
substance, and a polymer film of the mold release film, respectively. 
Reference characters 9a and 9b denote the resin layers, each containing a 
heat absorbing substance. Reference characters 3a and 3b denote 
thermosetting resin layers, and reference character 4 denotes a prepreg. In 
the case where through-holes are formed in a member for a circuit board 
having a configuration according to this embodiment using a laser or the like, 
heat generated excessively during processing can be absorbed by the resin 
layers 9a and 9b, each containing the heat absorbing substance, and the 
contraction of the polymer film 6 can be suppressed. Thus, in order to allow 
these effects to be exerted, it is sufficient to have the resin layers 9a and 9b 
each containing the heat absorbing substance, and the present invention also 
may be achieved by including only one heat absorbing layer. 
[0027] 

In the above-mentioned first to third embodiments, as a substance 
forming these heat absorbing layers, a metal hydrate can be used so that the 
thermal decomposition thereof can be utilized. As a metal hydrate, 
aluminum hydroxide, magnesium hydroxide, dawsonite, potassium 
aluminate, calcium hydroxide, zinc borate, kaolin clay, calcium carbonate, 
and the like can be used. However, a metal hydrate that can be used is not 
limited thereto. Preferably, the content of these metal hydrates is in a range 
of more than 0% by weight to not more than 60% by weight with respect to 
the film formed from a crystalline polymer. 
[0028] 

Furthermore, in each of the first to third embodiments, as the 
prepreg 4, a prepreg that is used commonly as a material of an insulating 
layer of a circuit board can be used. It is preferable to use a composite 
material formed of a woven or nonwoven fabric containing at least one of 
heat-resistant organic fibers (aramid fibers, for example) and inorganic fibers 
(glass fibers, for example) as a main component, which is impregnated with a 
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thermosetting resin (epoxy resin, for example) that further is semi-cured. 
Further, as a nonwoven fabric, heat-resistant organic fibers and/or inorganic 
fibers that are bound with a thermosetting resin such as epoxy resin, 
melamine resin or the like, a thermoplastic resin, or thermally meltable pulp 
or fibers can be used. Specifically, heat-resistant organic fibers can be of at 
least one material selected from the group consisting of- aromatic polyamide 
(aramid), aromatic polyester, polyphenylene bis oxazole (PBO), polyphenylene 
bis-thiazole (PBZ), and the like. Further, the prepreg 4 may be formed of a 
highly heat-resistant polymer film with an adhesive layer in a semi-cured 
state provided on each surface thereof. Specifically, the prepreg 4 may be 
formed of a polyimide film or an aramid film. In this case, a thermosetting 
adhesive is applied to each surface of the film and brought to a semi-cured 
state. Alternatively, an adhesive film is laminated on each surface of the 
film. Preferably, as a material of an inorganic filler, silica, aluminum 
hydroxide or the like is used. Preferably, as a material of an adhesive, epoxy 
resin, polyimide resin or the like is used. 
[0029] 

Furthermore, in each of the first to third embodiments, as a material 
of the polymer films 2 and 6, polyethylene naphthalate, polyphenylene sulfite, 
polyethylene terephthalate, polypropylene, polyphenylene oxide or the like 
can be used. The polymer films 2 and 6 have a thickness of generally, 4 jim 
to 100 pm and preferably, 6 jim to 40 iim. 
[0030] 

Furthermore, in each of the first to third embodiments, the films of 
the same configuration were provided respectively on both surfaces of the 
prepreg 4. However, this is not necessarily required. For example, the 
following combination of mold release films may be used. That is, the mold 
release film 1 including a heat absorbing layer is provided on one surface of 
the prepreg 4, and a mold release film including a heat absorbing layer and a 
mold release layer is provided on an opposite side thereof. The mold release 
films having the respective configurations according to the first to fourth 
embodiments can be combined arbitrarily so as to be provided on the prepreg 
5. 

[0031] 

Furthermore, it also is unnecessary for a mold release film including 
a heat absorbing layer to be provided on each surface. As a factor that acts 
adversely when forming small- diameter holes, the contraction of an 
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upper side mold release film has a larger impact than the contraction of a 
lower-side mold release film. With this in mind, a configuration in which 
only an upper-side mold release film includes a heat absorbing layer also is 
effective. 
[0032] 

The present invention is not limited to the respective configurations 
according to the first to third embodiments, and these configurations may be 
used in combination. For example, the mold release film may be of a 
configuration in which a heat absorbing substance is contained in each of the 
polymer film and the thermosetting resin layer that constitute the mold 
release film. 
[0033] 

Moreover, a layer other than the above-mentioned layers may be 
provided in the mold release film. In this case, it is required that at least 
the mold release film contain a heat absorbing substance. 
[0034] 

(Fourth Embodiment) 

FIGs 4A- 4F show a method of manufacturing a double-sided circuit 
board as an embodiment of the present invention. First, mold release films 
11 and 11' each provided with a heat absorbing layer are bonded respectively 
to both surfaces of a prepreg 12 (FIG. 4A). Next, through-holes 13 are 
formed in predetermined positions using a laser (FIG. 4B), and filled with a 
conductive paste 14 by a method such as printing or the like (FIG. 4C). Next, 
the mold release films 11 and 11' each provided with the heat absorbing layer 
and the like are peeled off of the prepreg 12, and thus an intermediate 
connecting body 15a is obtained (FIG. 4D). After the peeling process, metal 
foil sheets 16 and 16' are placed respectively on both the surfaces of the 
prepreg in which the conductive paste is filled. Then, the prepreg and the 
metal foil sheets on both the surfaces thereof are integrated by heating and 
pressing, and thus a laminate is obtained (FIG. 4E). Next, circuit patterns 
17 and 17' are formed by processing the metal foil sheets, and thus a 
double-sided circuit board is obtained (FIG. 4F). 
[0035] 

(Fifth Embodiment) 

FIGs. 5A— 5H show a method of manufacturing a multilayer circuit 
board as an embodiment of the manufacturing method according to the 
present invention. First, mold release films 11 and 11' each provided with a 
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heat absorbing layer are bonded respectively to both surfaces of a prepreg 12 
(FIG. 5A). Next, through-holes 13 are formed in predetermined positions 
using a laser or the like (FIG. 5B), and filled with a conductive paste 14 by a 
method such as printing or the like (FIG. 5C). Next, the mold release films 
11 and ir each provided with the heat absorbing layer and the like are peeled 
off of the prepreg 12, and thus an intermediate connecting body 15a is 
obtained (FIG. 5D). 
[0036] 

Meanwhile, in the same manner as shown in FIGs. 4E to 4F, a 
double-sided circuit board 18 is obtained (FIGs. 5E to 5F). 
[0037] 

The double-sided circuit board 18 (a circuit board having two or more 
circuit patterns also may be used) is sandwiched between two intermediate 
connecting bodies (15b and 15c) that are the same as the intermediate 
connecting body 15a shown in FIG. 5D, and a body thus obtained further is 
sandwiched between metal foil sheets 19 and 19' on both outer sides of the 
body. Then, the body and the metal foil sheets 19 and 19' are integrated by 
heating and pressing, and thus a laminate is obtained (FIG. 5G). Next, 
circuit patterns are formed by processing the metal foil sheets, and thus a 
multilayer circuit board is obtained (FIG. 5H). By repeatedly performing 
these process steps, a circuit board having an increased number of layers can 
be obtained. 
[0038] 

(Sixth Embodiment) 

FIGs. 6Ato 6H show another method of manufacturing a multilayer 
circuit board as an embodiment of the present invention. The process steps 
shown in FIGs. 6 A to 6F are the same as those shown in FIGs. 4 and 5, for 
which duplicate descriptions are omitted. Two or more circuit boards 18b 
and 18c that have two or more circuit patterns are prepared. Further, 
prepregs 15b, 15c and 15d in which a paste is filled by the above-mentioned 
method are prepared. The number of the prepregs 15b, 15c and 15d exceeds 
the number of the circuit boards by one. The circuit boards 18b and 18c and 
the prepregs 15b, 15c and 15d further are arranged alternately. Finally, a 
body thus obtained is sandwiched between metal foil sheets 19 and 19'. 
Then, the body and the metal foil sheets 19 and 19' are integrated by heating 
and pressing, and thus a laminated is obtained (FIG. 6G). Next, circuit 
patterns are formed by processing the metal foil sheets, and thus a multilayer 
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circuit board is obtained (FIG. 6H). By repeatedly performing these process 
steps, a circuit board having an increased number of layers can be obtained. 
[0039] 

In each of the fourth to sixth embodiments, a laser can be used for 
forming through -holes in predetermined positions in the member for a circuit 
board. Lasers that can be used include a carbon dioxide gas laser, a YAG 
laser, an excimer laser and the like. 
[0040] 

In each of the fourth to sixth embodiments, preferably, the 
conductive paste is formed from at least conductive particles and a 
thermosetting resin. As conductive particles, particles of gold, silver, copper, 
palladium, indium, tin, zinc, lead or the like can be used. As a 
thermosetting resin, a liquid thermosetting resin, specifically epoxy resin or 
the like, is used preferably. Further, a commercially available soldering 
paste also may be used. 
[0041] 

In each of the fourth to sixth embodiments, the metal foil sheets and 
the prepreg are integrated. In this case, specifically, metal foil of copper is 
used most preferably. Further, in each of the fourth to sixth embodiments, a 
double-sided or multilayer circuit board can be obtained in the following 
manner. That is, using metal foil of, preferably, copper, which has been 
formed into a circuit pattern on a supporting body by etching, plating or the 
like, the integration is performed by heating and pressing, and after that, the 
supporting body is removed. Preferably, the supporting body is formed of a 
metal plate of aluminum, stainless steel or the like or a heat-resistant mold 
release film of polyphenylene sulfide (PPS), polyphenylene oxide (PPO) or the 
like. 
[0042] 

The present invention is not limited to the respective configurations 
according to the fourth to sixth embodiments. Further, the present 
invention can provide a double-sided or multilayer circuit board obtained by 
the manufacturing methods according to the present invention. Moreover, in 
each of the manufacturing methods according to the present invention, the 
mold release film provided in the member for a circuit board can be used as a 
mask when filling a conductive paste. 
[0043] 
[Examples] 
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The description is directed to a prepreg used in each of members for 
a circuit board of Examples 1 to 4 and Comparative Example 1 according to 
the present invention. Fibers of "KEVLAR", a trade name of E.I. DuPont 
(average fiber diameter- 1.5 denier, average fiber length- 3 mm) were used to 
form paper by the wet method, and then an aramid nonwoven fabric (basis 
weight* 72 g/m 2 , thickness- 100 pm) was formed by performing calendaring at 
a temperature of 300°C and a pressure of 20 MPa? The nonwoven fabric was 
impregnated with epoxy resin and dried at a temperature of 130°C for eight 
minutes, and thus a prepreg made of a nonwoven fabric impregnated with 
epoxy resin in a semi-cured state (stage B) was formed. The prepreg that 
was used had a resin content of 54 ± 1 wt.% and a softening point of 120° C. 
[0044] 

Hereinafter, the member for a circuit board according to the present 
invention will be described by way of examples. 
[0045] 

(Example l) 

Epoxy resin was applied to each surface of a polyethylene 
terephthalate film (thickness- 15 jim) containing 30 wt.% of aluminum 
hydroxide ("HYGILITE", a trade name of Showa Denko K.K.) and dried so as 
to have a thickness of 3 p.m after drying, and thus a mold release film was 
obtained. 
[0046] 

The description is directed to the method of forming the member for 
a circuit board with reference to FIGs. 7A - 7B. FIG. 7A shows the state 
where mold release films 101 and 101' are placed respectively on both 
surfaces of a prepreg 102. Next, FIG. 7B shows the state where integration 
is performed by hot roll lamination so as to form a member 103 for a circuit 
board. In this example, the lamination was performed at a temperature of 
120°C and a linear pressure of 3 kg/cm. Further, the thermal decomposition 
temperature of aluminum hydroxide that was used was 250°C. 
[0047] 

(Example 2) 

Epoxy resin containing 50 wt.% of aluminum hydroxide was applied 
to each surface of a polyethylene terephthalate film having a thickness of 15 
pm and dried so as to have a thickness of 3 pm after drying, and thus a mold 
release film was obtained. Using the mold release film, a member for a 
circuit board was formed by the same method as that used in Example 1. 
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[0048] 
(Example 3) 

A heat absorbing layer having a thickness of 3 jim was applied to 
each or either of surfaces of a polyethylene terephthalate film having a 
thickness of 15 iim, and thus a mold release film was obtained. Aluminum 
hydroxide was used by being mixed into epoxy resin so as to attain a content 
of 50 wt.%. Using the mold release film, a member for a circuit board was 
formed by the same method as that used in Example 1. 
[0049] 
(Example 4) 

A heat absorbing layer having a thickness of 3 jim was applied to 
each surface of a polyethylene terephthalate film having a thickness of 15 jim. 
The heat absorbing layer was formed of a mixture of 50 wt.% of gypsum 
dihydrate and epoxy resin. On each surface of a laminate of the film and the 
heat absorbing layers, epoxy resin was applied and dried, and thus a mold 
release film was obtained. Using the mold release film, a member for a 
circuit board was formed by the same method as that used in Example 1. 
The thermal decomposition temperature of gypsum dihydrate that was used 
was 125°C. 
[0050] 

(Comparative Example l) 

Epoxy resin was applied to each surface of a polyethylene 
terephthalate film having a thickness of 15 jim and dried, and thus a mold 
release film was obtained. Using the mold release film, a member for a 
circuit board was formed by the same method as that used in Example 1. 
[0051] 

The description is directed to a prepreg used in each of members for 
a circuit board of Examples 5 to 8 and Comparative Example 2. Glass cloth 
(cloth thickness^ 80 jim, #3313) manufactured by Asahi-Schwebel Co., Ltd. 
was impregnated with epoxy resin containing 30 vol.% of a filler (silica) and 
dried at a temperature of 130°C for eight minutes, and thus a prepreg made 
of a non woven fabric impregnated with epoxy resin in a semi-cured state 
(stage B) was formed. The prepreg that was used had a resin content of 54 db 
1 wt.% and a softening point of 130°C. 
[0052] 
(Example 5) 

A member for a circuit board was formed in the same manner as in 
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the case of Example 1 except that the above-mentioned prepreg was used. 
In this case, however, the roll lamination was performed at a temperature of 
135°C. 
[0053] 

(Example 6) 

A member for a circuit board was formed in the same manner as in 
the case of Example 2 except that the above-mentioned prepreg was used. 
In this case, however, the roll lamination was performed at a temperature of 
135°C. 
[0054] 

(Example 7) 

A member for a circuit board was formed in the same manner as in 
the case of Example 3 except that the above-mentioned prepreg was used. 
In this case, however, the roll lamination was performed at a temperature of 
135°C. 
[0055] 

(Comparative Example 2) 

A member for a circuit board was formed in the same manner as in 
the case of Example 4 except that the above-mentioned prepreg was used. 
In this case, however, the roll lamination was performed at a temperature of 
135°C. 
[0056] 

(Comparative Example 3) 

A member for a circuit board was formed in the same manner as in 
the case of Comparative Example 1 except that the above-mentioned prepreg 
was used. In this case, however, the roll lamination was performed at a 
temperature of 135°C. 
[0057] 

Through -holes of 150 nm in diameter were formed in each of the 
members for a circuit board of Examples 1 to 7 and Comparative Examples 1 
to 3 using a carbon dioxide gas laser. With respect to materials of a circuit 
board, energy of 25 mJ was used in each of Examples 1 to 4 and Comparative 
Example 1, and energy of 50 mJ was used in each of Examples 5 to 8 and 
Comparative Example 2. Then, with respect to each of these examples, the 
diameter of the through holes in the mold release film and the diameter of 
the through holes in the prepreg were measured, and the ratio of these 
diameters was determined. The results are shown in Table 1. As for the 
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ratio of the diameters (diameter of the through -holes in the film/diameter of 
the through-holes in the prepreg), the more the ratio approximates 1, the 
lower the degree of contraction of the mold release film, thereby being 
effective at forming smaller- diameter via holes of a circuit board. 
[0058] 
[Table l] 





Sample 

1NO. 


1 11 1; I III ril 

decomposition 
temperature of 
heat absorbing 
substance (°C) 


Softening 
temperature 
of resin in 
prepreg (°C) 


Surface(s) on 
which heat 
absorbing 
layer is 
formed 


Contraction 


Ex. 1 


1 


250 


120 




A 


Ex. 2 


2 


250 


120 


Both 


A 


Ex. 3 


3 


250 


120 


One 


A 


4 


250 


120 


Both 


A 


Ex. 4 


5 


125 


120 


Both 


A 


Com. Ex. 1 


6 




120 




B 


Ex. 5 


7 


250 


130 




A 


Ex. 6 


8 


250 


130 


Both 


A 


Ex. 7 


9 


250 


130 


One 


A 


10 


250 


130 


Both 


A 


Com. Ex. 2 


11 


125 


130 


Both 


F 


Com. Ex. 3 


12 




130 




F 



(Note) Contraction* The ratio of (diameter of holes in a film)/(diameter of 
holes in a prepreg) was determined. 
A = 1.0 to lower than 1. 1 
B = 1.1 to lower than 1.2 



F = 1.2 or higher 

[0059] 

As is apparent from Table 1, in each of the members for a circuit 
board of Examples (Sample Nos. 1 to 5) according to the present invention, 
the contraction of the mold release film caused during laser processing was 
suppressed or prevented. Further, it was observed that the effect was 
attained regardless of whether the heat absorbing layer was formed on each 
or only one of the surfaces. The prepreg used for each of Sample Nos. 1 to 5 
is formed only from organic substances. The difference in the processing 
threshold values between this prepreg and the mold release film is small, 
thereby allowing the laser processing to be performed using lower energy. 
Because of this, the degree of the contraction exhibited in Comparative 
Example 1 was, while being increased compared with the cases of Examples, 
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suppressed to a ratio lower than 1.15. 
[0060] 

As shown in Table 1, in each of the members for a circuit board of 
Examples (Sample Nos. 7 to 10) according to the present invention, the 
contraction of the mold release film caused during laser processing was 
prevented. In the member for a circuit board of Comparative Example 2 
(Sample No. 11), the contraction of the mold release film caused during laser 
processing was not suppressed for the following reason. That is, the 
endothermic temperature of the heat absorbing substance is lower than the 
softening temperature of the resin in the prepreg. Based on the softening 
temperature of the resin in the prepreg, the temperature at which the 
lamination of the mold release film is performed is determined. In 
Comparative Example 2, when the lamination is performed at a temperature 
higher than the temperature of the heat absorbing substance, the heat 
absorbing substance is decomposed thermally. The thermal decomposition is 
an irreversible reaction, and thus an endothermic reaction was not caused 
during the laser processing. The prepreg used for each of Sample Nos. 7 to 
10 is formed from organic and inorganic substances. The difference in the 
processing threshold values between this prepreg and the mold release film is 
large, thereby requiring higher energy to perform laser processing. Because 
of this, Comparative Examples 2 and 3 exhibit a higher degree of contraction. 
[0061] 

As described above, regardless of whether the heat absorbing 
substance layer is formed on each or either of the surfaces, the contraction of 
the mold release film in the member for a circuit board can be suppressed. 
In this case, it is preferable that the temperature of a substance that is used 
is higher than the softening temperature of the resin in the prepreg. The 
present invention is not limited to the respective configurations of Examples 
according to the present invention. The member for a circuit board can be of 
any configuration as long as the configuration is characterized in that a mold 
release film is provided on at least one side of a prepreg, and a heat absorbing 
substance is contained in the mold release film. 
[0062] 

Next, the method of manufacturing a double-sided circuit board 
according to the present invention will be described by way of examples. 
[0063] 

(Example 8) 
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Through holes of 150 11m in diameter were formed in the member for 
a circuit board (Sample No. l) formed in Example 1 using a carbon dioxide 
gas laser, and filled with the above-mentioned conductive paste by the 
printing method. Next, the prepreg in which the conductive paste was filled 
was sandwiched between copper foil sheets of 18 pm in thickness. Then, the 
prepreg and the copper foil sheets were subjected to heating and pressing at a 
temperature of 200°C and a pressure of 5 MPa in a vacuum for about one 
hour using a hot press, and thus a laminate was obtained. A dry film was 
laminated on each surface of the laminate using a hot roll, and a mask film 
having a desired pattern was placed thereon. Then, exposure to ultraviolet 
light was performed so that only portions of the films in circuit pattern areas 
were cured. After that, uncured portions of the films were removed by 
developing, and portions of the copper foil sheets in areas other than the 
circuit pattern areas were etched using an aqueous solution of copper chloride. 
Finally, portions of the films in the circuit pattern areas were peeled off, and 
thus a double-sided circuit board was fabricated. 
[0064] 
(Example 9) 

A double-sided circuit board was fabricated by the same method as 
that used in Example 9 except that the member for a circuit board (Sample 
No. 2) formed in Example 2 was used. 
[0065] 

(Example 10) 

A double sided circuit board was fabricated by the same method as 
that used in Example 9 except that the member for a circuit board (Sample 
Nos. 3 and 4) formed in Example 3 was used. 
[0066] 

(Example ll) 

A double sided circuit board was fabricated by the same method as 
that used in Example 9 except that the member for a circuit board (Sample 
No. 5) formed in Example 4 was used. 
[0067] 

(Comparative Example 4) 

A double sided circuit board was fabricated by the same method as 
that used in Example 9 except that the member for a circuit board (Sample 
No. 6) formed in Comparative Example 1 was used. 
[0068] 
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(Example 12) 

A double-sided circuit board was fabricated by the same method as 
that used in Example 9 except that the member for a circuit board (Sample 
No. 7) formed in Example 5 was used. 
[0069] 

(Example 13) 

A double-sided circuit board was fabricated by the same method as 
that used in Example 9 except that the member for a circuit board (Sample 
No. 8) formed in Example 6 was used. 
[0070] 

(Example 14) 

A double-sided circuit board was fabricated by the same method as 
that used in Example 9 except that the member for a circuit board (Sample 
Nos. 9 and 10) formed in Example 7 was used. 
[0071] 

(Comparative Example 5) 

A double-sided circuit board was fabricated by the same method as 
that used in Example 9 except that the member for a circuit board (Sample 
No. 11) formed in Comparative Example 2 was used. 
[0072] 

(Comparative Example 6) 

A double-sided circuit board was fabricated by the same method as 
that used in Example 9 except that the member for a circuit board (Sample 
No. 12) formed in Comparative Example 3 was used. 
[0073] 

With respect to each of the above-mentioned double-sided circuit 
boards fabricated in Examples 8 to 15 and Comparative Examples 4 to 6, the 
copper foil sheets as outermost layers were peeled off thoroughly by etching. 
The diameter of the via holes at their surfaces obtained in this case was 
measured and evaluated. The results are shown in Table 2. 
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[0074] 
[Table 2j 





Sample No. 


Diameter of vias (nm) 


Ex.8 


1 


200 


Ex. 9 


2 


201 


Rx 10 


3 


199 


4 


200 


Ex. 11 


5 


201 


Com. Ex. 4 


6 


215 


Ex. 12 


7 


200 


Ex. 13 


8 


198 


Ex. 14 


9 


200 


10 


199 


Com. Ex. 5 


11 


225 


Com. Ex. 6 


12 


228 



[0075] 

The diameter of vias shown in Table 2 represents an average value of 
measured diameters of 100 via holes. As a result, in Comparative Examples 
4,5 and 6, vias had large diameters compared with the cases of Examples 
according to the present invention. Thus, by the use of Examples according 
to the present invention, connection using small- diameter vias can be 
achieved. Further, by using each of the members for a circuit board of 
Examples according to the present invention and further fabricating a 
double sided circuit board by each of the manufacturing methods of Examples 
according to the present invention, a double-sided circuit board having a fine 
wiring structure can be provided. 
[0076] 

Hereinafter, examples of the method of manufacturing a multilayer 
circuit board according to the present invention will be described. 
[0077] 

(Example 15) 

Through-holes of 150 jim in diameter were formed in the member for 
a circuit board (Sample No. l) formed in Example 1 using a carbon dioxide 
gas laser, and filled with the above-mentioned conductive paste by the 
printing method. Subsequently, the mold release films were peeled off, and 
thus an intermediate connecting body was formed. Next, the 
above-mentioned glass epoxy double-sided circuit board was sandwiched 
between two intermediate connecting bodies, and a body thus obtained 
further was sandwiched between two copper foil sheets of 18 pm in thickness 
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at its outermost layers. Then, the body and the copper foil sheets were 
subjected to heating and pressing at a temperature of 200°C and a pressure of 
5 MPa in a vacuum for about an hour using a hot press, and thus a laminate 
was obtained. A dry film was laminated on each surface of the laminate 
using a hot roll, and a mask film having a desired pattern was placed thereon. 
Then, exposure to ultraviolet light was performed so that only portions of the 
films in circuit pattern areas were cured. After that, uncured portions of the 
films were removed by developing, and portions of the copper foil sheets in 
areas other than the circuit pattern areas were etched using an aqueous 
solution of copper chloride. Finally, portions of the films in the circuit 
pattern areas were peeled off, and thus a four-layer circuit board was 
fabricated. In this manufacturing method, by using the four-layer circuit 
board fabricated by this manufacturing method instead of a glass epoxy 
double-sided circuit board, a six-layer circuit board can be fabricated. 
Moreover, by repeatedly performing this manufacturing method, a multilayer 
board having a desired number of layers can be obtained. Further, instead 
of a glass epoxy double -sided circuit board, a glass epoxy multilayer circuit 
board, or either of double -sided and multilayer circuit boards obtained by the 
manufacturing methods according to the present invention can be used. 
[0078] 

(Example 16) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 15 except that the member for a circuit board (Sample 
No. 5) formed in Example 2 was used. 
[0079] 

(Example 17) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 15 except that the member for a circuit board (Sample 
Nos. 9 to 16) formed in Example 3 was used. 
[0080] 

(Example 18) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 15 except that the member for a circuit board (Sample 
No. 17) formed in Example 4 was used. 
[0081] 

(Comparative Example 7) 

A multilayer circuit board was fabricated by the same method as 
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that used in Example 15 except that the member for a circuit board (Sample 

No. 21) formed in Comparative Example 1 was used. 

[0082] 

(Example 19) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 15 except that the member for a circuit board (Sample 
No. 24) formed in Example 5 was used. 
[0083] 

(Example 20) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 15 except that the member for a circuit board (Sample 
No. 28) formed in Example 6 was used. 
[0084] 
(Example 21) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 15 except that the member for a circuit board (Sample 
Nos. 30 to 37) formed in Example 7 was used. 
[0085] 

(Comparative Example 8) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 15 except that the member for a circuit board (Sample 
No. 30) formed in Comparative Example 2 was used. 
[0086] 

(Comparative Example 9) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 15 except that the member for a circuit board (Sample 
No. 32) formed in Comparative Example 3 was used. 
[0087] 

With respect to each of the above-mentioned multilayer circuit 
boards fabricated in Examples 15 to 21 and Comparative Examples 7 to 9, 
the copper foil sheets as outermost layers were peeled off thoroughly by 
etching. The diameter of via holes at their surfaces obtained in this case 
was measured and evaluated. The results are shown in Table 3. 
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[0088] 
[Table 3] 





Sample No. 


Diameter of vias (p.m) 


Ex. 15 


1 


201 


Ex. 16 


2 


200 


F,x 1 7 


3 


202 


4 J 


200 


Ex. 18 


5 


202 


Com. Ex. 7 


6 


220 


Ex. 19 


7 


201 


Ex. 20 


8 


200 


Ex. 21 


9 


200 


10 


200 


Com. Ex. 8 


11 


230 


Com. Ex. 9 


12 


231 



[0089] 

The diameter of vias shown in Table 3 represents an average value of 
measured diameters of 100 via holes. As a result, in Comparative Examples 
4, 5 and 6, vias have large diameters compared with the cases of Examples 
according to the present invention. Thus, by the use of Examples according 
to the present invention, connection using small- diameter vias can be 
achieved, and a multilayer circuit board having a fine wiring structure can be 
provided. 
[0090] 

(Example 22) 

Through -holes of 150 jam in diameter were formed in the member for 
a circuit board (Sample No. l) formed in Example 1 using a carbon dioxide 
gas laser, and filled with the above-mentioned conductive paste by the 
printing method. Subsequently, the mold release films were peeled off, and 
thus an intermediate connecting body was formed. Next, the intermediate 
connecting body was sandwiched between the two above-mentioned glass 
epoxy double-sided circuit boards, and the circuit boards interposing the 
intermediate connecting body between them were sandwiched between two 
other intermediate connecting bodies of the same configuration on their both 
outer sides. Then, a body thus obtained further was sandwiched between 
two copper foil sheets of 18 jam in thickness on its both outer sides. Then, 
the body and the copper foil sheets were subjected to heating and pressing at 
a temperature of 200°C and a pressure of 5 MPa in a vacuum for about an 
hour using a hot press, and thus a laminate was obtained. A dry film was 
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[S600] 

pasn sbav x ajdurexa 9AX^BJBdraoQ in pauuoj (9 Of^ 
a^duiBg) p JBoq ;mojp b joj jaqmaui aq; ;Bq; ;daoxa ZZ ^idraBxg in pasn ;Bq; 
sb poq;ara auiBS aq; Aq pa;BOijqBj sbm pjBoq ;mojp jaABjppiin y 

(OT a^duiBxg a at;b jb duio 

[^600] 

pasn sbm f ajduiBxa in pauuoj (g oj^[ 
ajdureg) pjBoq ;inojp b joj jaqraara aq; ;Bq; ;daoxa ZZ aiduiBxg in pasn ;Bq; 
sb poq;aiu auiBS aq; Aq pa;BDijqBj sbm pjBoq ;inoap jaABippiui y 

(SZ aiduiBxa) 
[S600] 

pasn sbm g ajdraBxg in pauuoj pire g *sojsj 
ajduiBg) pjreoq ;mojp b joj jaqraara aq; ;Bq; ;daoxa ZZ aidraBxg in pasn ;Bq; 
sb poq;aui auiBS aq; Aq pa;BDijqBj sbm pjBoq ;mojp jaABjrqnra y 

(fZ aiduiBxa) 
[S600] 

pasn sbav z ajduiBxg in pauuoj (3 
ajduiBg) pjBoq ;inoxp b joj jaqraaui aq; ;Bq; ;daoxa ZZ aiduiBxg in pasn ;Bq; 
sb poq;ara auiBS aq; Aq pajBDtiqBj sbav pjBoq ;inDjp jaABjcvpnra y 

(£Z ajdniBxa) 
[T600] 

pasn aq ubo uoi;uaAui ;uasajd aq; 
01 SinpjoooB spoq;aui StnjnpBjniiBui aq; Aq paurB;qo pjBoq ;niojp jaABp;inra 
jo papis.ajqnop b 'aaq^m^ s;aaqs jioj jaddoo uaaAv;aq paqotAspiiBS 
si paiiiB^qo snq; Apoq b 'Ajibiiij puns <Aia;Bnja;p3 paSiiBJJB ajB satpoq 
Surpauuoo a;Biparaja;iii puB spjBoq ;mojp jaABp;pira jo papis.ajqnop Axoda 
ssbjS jo jaqranu pajisap b 'si ;Bqj, jamiBra 3uiAvof[Oj aq; in pajnpBjmiBiu 
aq ubo sjaABj jo jaqranu pajisap b SuiABq pjBoq ;niojp jaABji;pira b 
'poq;ara Sinjn^OBjniiBui siq; Ag pa;BoijqBj sbav pjBoq ;piojp jaABj.xis b snq; 

puB 'jjo pajaad ajaM sBajB uja;;Bd ;mojp aq; in sui]tj aq; jo snoi;jod 'AflBin^ 
apijojqo jaddoo jo uoT;njos snoanbB ub Sutsn paqo;a ajaM SBajB iua;;Bd ;piojp 
aq; ireq; jaq;o SBajB in s;aaqs jioj jaddoo aq; jo suoi;jod pire 'SindojaAap 
Aq paAouiaj ajaM srapj aq; jo suoi;jod pajnoun ';Bq; Ja;jy pajno ajaAV 
SBajB iua;;Bd ;inojio 111 snqg aq; jo suoi;jod Ajuo ;Bq; os parajojjad sbas. ;qSi[ 
;a|OiABj;xn o; ajnsodxa 'uaqx uoajaq; paoB|d sbm iua;;Bd pajisap b SntABq 
rajg 5[SBin b pire < xi 0J ^ 0l l 13 Smsn a;BirraiBj aq; jo aoBjjns qoBa uo pa;BinuiBx 
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A multilayer circuit board was fabricated by the same method as 
that used in Example 22 except that the member for a circuit board (Sample 
No. 7) formed in Example 5 was used. 
[0096] 

(Example 27) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 22 except that the member for a circuit board (Sample 
No. 8) formed in Example 6 was used. 
[0097] 

(Example 28) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 22 except that the member for a circuit board (Sample 
Nos. 9 and 10) formed in Example 7 was used. 
[0098] 

(Comparative Example ll) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 22 except that the member for a circuit board (Sample 
No. ll) formed in Comparative Example 2 was used. 
[0099] 

(Comparative Example 12) 

A multilayer circuit board was fabricated by the same method as 
that used in Example 22 except that the member for a circuit board (Sample 
No. 12) formed in Comparative Example 3 was used. 
[0100] 

With respect to each of the above-mentioned multilayer circuit 
boards fabricated in Examples 22 to 28 and Comparative Examples 10 to 12, 
the copper foil sheets as outermost layers were peeled off thoroughly by 
etching. The diameter of via holes at their surface obtained in this case was 
measured and evaluated. The results are shown in Table 4. 
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[0101] 
[Table 4] 





Sample No. 


Diameter of vias (p.m) 


Ex. 22 


1 


200 


Ex. 23 


2 


201 


Ex. 24 


3 


200 


4 


200 


Ex. 25 


5 


202 


Com. Ex. 10 


6 


220 


Ex. 26 


7 


200 


Ex. 27 


8 


200 


Ex. 28 


9 


201 


10 


200 


Com. Ex. 11 


11 


230 


Com. Ex. 12 


12 


232 



[0102] 

The diameter of vias shown in Table 4 represents an average value of 
measured diameters of 100 via holes. As a result, in Comparative Examples 
4, 5 and 6, vias have large diameters compared with the cases of Examples 
according to the present invention. Thus, by the use of Examples according 
to the present invention, connection using small- diameter vias can be 
achieved, and a multilayer circuit board having a fine wiring structure can be 
provided. 
[0103] 

The methods of manufacturing double-sided and multilayer circuit 
boards according to the present invention are not limited to the 
manufacturing methods of Examples according to the present invention. 
[0104] 

[Effects of the invention] 

According to the present invention, in the case where through -holes 
are formed in this member for a circuit board using a laser or the like, heat 
generated excessively during processing can be absorbed by a heat absorbing 
layer of the mold release film provided on the prepreg, and thus the 
contraction of the mold release film can be suppressed or prevented. Thus, 
the use of this member for a circuit board allows small-diameter via holes of a 
circuit board to be achieved. 
[0105] 

Furthermore, by using the method of forming a member for a circuit 
board and either of the methods of manufacturing double-sided and 
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multilayer circuit boards according to the present invention, a fine structure 
of a double-sided or multilayer circuit board can be achieved. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 
[FIG. 1] 

FIG. 1 is a schematic sectional view of a member for a circuit board 
according to a first embodiment of the present invention. 
[FIG. 2] 

FIG. 2 is a schematic sectional view of a member for a circuit board 
according to a second embodiment of the present invention. 
[FIG. 3] 

FIG. 3 is a schematic sectional view of a member for a circuit board 
according to a third embodiment of the present invention. 
[FIG. 4] 

FIGs. 4Ato 4F are schematic sectional views showing process steps 
of a method of manufacturing a double-sided circuit board according to a fifth 
embodiment of the present invention. 
[FIG. 5] 

FIGs. 5A to 5H are schematic sectional views showing process steps of 
a method of manufacturing a multilayer circuit board according to the fifth 
embodiment of the present invention. 
[FIG. 6] 

FIGs. 6A to 6H are schematic sectional views showing process steps 
of a second method of manufacturing a multilayer circuit board according to a 
sixth embodiment of the present invention. 
[FIG. 7] 

FIGs. 7Ato 7B are schematic sectional views showing a process step 
of laminating films on a prepreg of Example 1 according to the present 
invention. 

[Explanation of letters or numerals] 

1, 5, 8, 11, 101 Mold release film 

2, 3a, 3b, 7a, 7b, 9a, 9b Polymer film containing a heat absorbing substance 
3a, 3b Thermosetting resin layer 

4, 12, 102 Prepreg 

6 Polymer film 

13 Through-hole 

14 Via 

15a to 15d Intermediate connecting body 
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16, 19 Copper foil sheet 

17, 20 Wiring pattern 

18a to 18c Core wiring substrate 

103 Member for a circuit board 
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[Document Name] Drawings 
[FIG. 1] 
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[FIG. 2] 
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[FIG. 3] 
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[FIG. 5] 
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[FIG. 6] 
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[Document Name] Abstract 
[ABSTRACT] 
[Object] 

To provide a member for a circuit board that can prevent or reduce 
the occurrence of deformation such as contraction of a mold release film even 
when processing holes using a laser or the like, a method of manufacturing 
the same, and methods of manufacturing circuit boards. 
[Means] 

A member for a circuit board (103) according to the present invention 
includes a prepreg (102) and a mold release film (10 1, 10T) that is provided 
on at lease one side of the prepreg (102). The mold release film (10 1, 10 V) 
contains a heat absorbing substance having a heat absorbing property. A 
metal hydrate is, for example, aluminum hydroxide (endothermic 
temperature* 250°C), magnesium hydroxide (endothermic temperature" 
350°C), kaolin clay (endothermic temperature- 500°C), or calcium carbonate 
(endothermic temperature- 875°C), and a base material for the film is, for 
example, polyethylene terephthalate. 
[Selected figure] FIG. 7 
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